Objectives. This research sought to determine if the language delay of severely neglected children under three years old was better explained by a cumulative risk model or by the specificity of risk factors. The objective was also to identify the risk factors with the strongest impact on language delay among various biological, psychological and environmental factors.
interventions targeting various ecological dimensions of neglectful mothers to help break the intergenerational neglect transmission cycle. It is also important to develop government policies and ensure that efforts among the various response networks are concerted since in-depth changes to neglect situations can only come about when all interested parties become involved.
INTRODUCTION
The results of research conducted throughout the last twenty-five years show that severe parental neglect constitutes a very high risk factor for child development. Neglect refers to a child caretaker failing to meet the needs of a child that are deemed essential for its physical, intellectual and emotional development (Straus & Kantor, 2005) . It also includes being inattentive to the child's emotional needs, its nurturing and its emotional well-being (Erickson & Egeland, 2002) . Neglect is the most widespread form of maltreatment in Quebec where 68.7% of reports retained by Youth Protection are cases of severe neglect (Lessard, 2000) . In the United States, it constitutes 54% of maltreatment victims each year (Erickson & Egeland, 2002) .
Furthermore, these alarming prevalence rates reflect only those for which the problem is deemed severe (Polonko, 2006) .
It was also shown that severe parental neglect had the most devastating impact on language development (Hammond, Nebel-Gould & Brookes, 1989) . Various studies conducted on neglected children revealed significant receptive and expressive language delays (Allen & Oliver, 1982; Hammond et al., 1989; Culp et al, 1991) . More specifically, the most important language development problems involved articulation (Culp et al., 1991) , the use of a language less complex syntactically than expected for children of that age (Gersten, Coster, Schneider-Rosen, Carlson & Cicchetti, 1986) , pragmatic problems and a weaker lexical and morphosyntaxical development and overall maturity (Beeghly & Cicchetti, 1995; Coster, Beeghly, Gersten & Cicchetti, 1989; Eigsti & Cicchetti, 2004) . The study conducted by Fox, Long and Langlois (1988) allowed for the identification of significant language comprehension problems. Moreover, the study revealed that, compared to physically abused children, neglected children had more significant language delays (Allen & Oliver, 1982; Culp et al., 1991; Fox et al., 1988) . The difference between these two subgroups lies in the fact that neglected children lack even more parental support and are confronted with greater relational stress than physically abused children (Culp et al., 1991; Fox et al., 1988) , two variables that are closely linked to child language development.
This phenomenon is of concern not only because of its magnitude but also because of its impact on child cognitive (Hildyard & Wolfe, 2002) , psychological (Irwin, Carter & Briggs-Gowan, 2002; Timler, 2003) , social (Irwin et al., 2002; Vigil, Hodges & Klee, 2005) and academic development (Catts, Fey, Tomblin & Zhang, 2002; Manor, Shalev, Joseph & Gross-Tsur, 2001) . Research has shown that young children suffering from expressive language delays are more serious, more depressed/withdrawn, less interested in play and less inclined to socialize (Irwin et al., 2002) . Children with language delays in kindergarten are at a greater risk of presenting reading disabilities in second and fourth grades (Catts et al., 2002) . More specifically, low scores in reasoning principles and arithmetic operations are associated with both receptive and expressive language delays (Manor et al., 2001) .
In the humanities and social sciences, various theoretical models have been proposed to explain the complexity of child development. These models have been applied in an appropriate fashion to language development. Examples include the human development ecological model proposed by Bronfenbrenner in 1979, and the cumulative risk model presented by colleagues in 1987 (Sameroff, Seifer, Barocas, Zax & Greenspan, 1987 ).
The ecological model stipulates that human development results from the complex interactions among a vast array of biological, psychological and environmental factors (Bronfenbrenner 1979 (Bronfenbrenner , 2005 . Biological factors are those genetically inherited including those involved in the prenatal and perinatal history of the child whereas the psychological factors refer to other dimensions of child development, mainly behavioural and cognitive development. The environmental factors include the personal characteristics of the mothers (e.g. age, health, education), the familial and economical situations (e.g. type of family, familial functioning, income) and the quality of the familial synergy (e.g. mother-child attachment, stimulation). The ecological model led researchers to seek and identify the risk factors susceptible of influencing language development (Chaimay, Thinkhamrop & Thinkhamrop, 2006; Prathanee, Thinkhamrop & Dechongkit, 2007; Rossetti, 2001) . In terms of the biological and psychological factors, it has been shown that weaker cognitive development is closely linked to language delays (Bates, Tomasello & Slobin, 2005) . As for gender, boys are more susceptible of having language problems than girls (Stanton-Chapman, Chapman, Bainbridge & Scott, 2002; Tomblin, Smith & Zhang, 1997) . Being premature (Cusson, 2003) and childhood otitis media may also negatively impact language (Paradise et al., 2000) , although the latter relationship may be confounded with a lower level of education in the mother (Roberts, Rosenfeld & Zeisel, 2004) . Children whose pregnant mothers consumed large amounts of alcohol (Hawley, Halle, Drasin & Thomas, 1995) , drugs (Lewis et al., 2004) or tobacco (Faden & Graubard, 2000) are at higher risk of presenting language problems due to a negative impact on the foetus. Also, children whose parents had language problems in their childhood are more likely to carry a genetic susceptibility which in turn increases their risk of presenting a disrupted language development (Choudhury & Benasich, 2003; DeThorne et al., 2006; Tallal et al., 2001) .
In terms of environmental factors, young children from poor economic environments (Hoff, 2003; Horwitz et al., 2003) or with less educated mothers (Dollaghan et al. 1999; Tomblin et al., 1997) may also have language development problems. Moreover, mothers with little knowledge of child development show a stimulation style that is less favourable to child development (Tamis-LeMonda, Chen & Bornstein, 1998) , that is, a directive style marked by interference or the lack of response to the child's communication efforts (Kloth, Janssen, Kraaimaat & Brutten, 1998; Tamis LeMonda & Bornstein, 2002) . Younger mothers apparently offer an interactive environment that is significantly less stimulating for their child (Raver & Leadbeater, 1998; Stanton-Chapman et al., 2002) . Also, some researchers showed that not being the eldest child can be less favourable to language development (Horwitz et al., 2003; Stanton-Chapman et al., 2002) whereas others revealed that having older siblings has a positive impact on the development of certain communication elements (Brown & Dunn, 1992) . That said, living in a family of more than five children (Evans, Maxwell & Hart, 1999) or in a single-parent family (Lee & Kahn, 2000) also appears to be less favourable to language development. Certain psychological factors affecting the mothers, such as postnatal depression (Hay et al, 2001 ) and severe and chronic depressive symptoms (Sohr-Preston & Scaramella, 2006) , impact negatively on the mothers' perception of the child and parent role (Bornstein, Haynes & Painter, 1998) .
Moreover, the social isolation of the mother during the child's first few years (MacTurk, Meadow-Orlans, Sanford, Koester & Spencer, 1993 ) is also injurious to child language development. Finally, it is important to consider the risk of an intergenerational neglect cycle (Polansky, Chalmers, Buttenwieser & Williams, 1981) , whereby neglect is passed on from one generation to the next. In this regard, some findings established that the proportion of neglectful parents with maltreated childhoods varied between 25% and 35% (Kaufman & Zigler, 1987) . The more recent work of Erickson & Egeland (2002) estimated this rate to be as high as 78%.
According to the cumulative risk model, it is not so much the impact of a specific risk factor that influences the development in children but rather the cumulative and simultaneous exposure to several factors (Rutter, Pickels, Murray & Eaves, 2001; Sameroff et al., 1987) . For example, when examining the cognitive and emotional development in children cumulating a large number of risk factors, the Rochester Longitudinal Study revealed that the cumulative risk analysis (10 conditions) better explained the variance in IQ than individual risks. More precisely, 4-year-old children with no risks scored 2 standard deviations higher on IQ tests than children who cumulated eight or more risk factors (Sameroff et al., 1987; Sameroff, Seifer, Baldwin & Baldwin, 1993) . Similarly, a study conducted among children with low birth weights and from lower socio-economical environments reported that cumulating risk factors were associated with lower IQ scores (Klebanov & Brooks-Gunn, 2006; Liaw & Brooks-Gunn, 1994) . Thus, cumulative risk research has established the deleterious effects of co-occurring risk factors on cognitive outcomes. Given the close link between cognition and language (Bates et al., 2005) , one would expect a similar effect of the cumulating risk factors on language development.
The confrontation of the ecological and the cumulative risk models raised various questions in the study of children exposed to severe parental neglect. It was important to verify whether language development in these children was mostly influenced by cumulating several risk factors, whatever they were, or rather by a fewer specific factors. The answer to this question could in turn determine future intervening programs. This issue is even more crucial for severely neglected children representing a subgroup of the population affected by a large number of adverse conditions (Éthier, Couture & Lacharité, 2004; McLearn, Knitzer & Carter, 2007) . With this context in mind, the present study first aimed to assess the evidence of a cumulating risk factor on language delay in severely neglected children aged 2 to 36 months, and then to verify whether the cumulative risk effect truly expressed the simultaneous impact of several factors or rather reflected the effect of one or a few specific risk factors composing the cumulative score. If the latter case were to prevail we would then aim to identify which of the biological, psychological and environmental factors were mostly linked to a language delay in the children under study.
METHOD

Participants
The data included in this analytically-oriented cross-sectional study stem from the first measures taken as part of a widespread longitudinal study (N=756) the goal of which was to examine the portrait of individuals under 17 years old registered for youth protection services with the Centres Jeunesse du Québec (Pauzé, Toupin, Déry, Mercier & Joly, 2004) . The random sample of 68 Caucasian Francophone infants aged 2 to 36 months (mean: 16.7; sd: 10.7) was collected systematically and consecutively from the weekly lists of children newly registered for services offered by the participating Centres Jeunesse (Estrie, Montréal and Québec) between October 1, 1998 and September 30, 1999. In the province of Québec, the Centres Jeunesse take The children in this study were selected according to the following criteria: 1-received services for severe parental neglect (YPA, Article 38, Section e) under the Youth Protection Act; 2-were not the second child of the same family to be referred for services offered by the Centres Jeunesse; 3-were met by the social worker in charge at least once; and 4-got the worker's goahead to involve the child and parents in the research. Among the 499 children referred throughout the target year, 139 were not selected during the random draw and 184 did not meet the acceptance criteria. Of the 176 children invited to take part in the research, 48 refused, 39 could not be reached within the period specified and 5 abandoned during the research or had incomplete files. Among the 84 remaining children, we kept only those whose main respondent was the biological mother, which brought the sample total to 68. The mother's verbal consent to participate in the study was first requested through the social worker. Once the mother approved, she was asked to sign the consent form during the first planned interview. The research was approved by the Comité d'éthique à la recherche of the Université de Sherbrooke (Québec, Canada) .
Materials and procedures
Data was collected during two 90-minute interviews during the week of the reported neglect that was confirmed by the psychosocial workers. Tools measuring a wide array of variables known to be related to language development were used on the child and mother. The evaluations, other than that of the child's cognitive development, were conducted through questionnaires administered during one-on-one interviews with the mother. This method, very popular in epidemiological studies and in the maltreatment field (Haskett, Scott, Grant, Ward & Robinson, 2003) , has been proven to be as valid as the use of standard evaluation procedures (Klee, Pearce & Carson, 2000; Law, Boyle, Harris, Harkness & Nye, 1998) . Moreover, parent reporting is one of the main categories of language assessment techniques as it gives a truer picture of the child's abilities (Dale, 1996) .
• Language development evaluation
The Rossetti Infant-Toddler Language Scale (Rossetti, 1990; Sylvestre & St-Cyr Tribble, 2001) , is designed to evaluate communication skills in 0 to 36-month old children. Two of its six scales were used in this study (i.e. "language comprehension" and "language expression"). The receptive subscale measures the infant's ability to recognize and understand vocabulary and sentences. The expressive subscale measures the infant's encoding skills or ability to communicate verbally. Each scale is divided into twelve three-month intervals (i.e. 0-3 months, 3-6 months, 6-9 months, etc.) so the measure of language development is adjusted for the child's age. It is a criterion-referenced tool used in a clinical context to compare a child's performance with general developmental standards. In its original version, it therefore does not provide a standardized score. For the current study, a score was derived using a statistical saturation procedure. It consists of the percentage of correct responses to 4 age intervals per scale (i.e. the interval corresponding to the child's age as well as to the three preceding intervals). This continuous variable was then dichotomized and the infants whose development was located in the first quartile or less in at least one of the two subscales were categorized in the group showing a language delay. In order to increase the validity of the dependant variable measure, three speechlanguage pathologists rendered an independent judgement on the children's comprehension and expression development by analyzing the ITLSs. The speech-language pathologists were blind to the children's risk status. For language comprehension, the ITLS matched the clinical judgement at 94.1% and became 97.1% for language expression. This shows an excellent concurrent validity between both procedures and confirms the classification of the children in the subgroups with or without a language delay.
• Risk factor measures
Nine measurement tools were used to evaluate the 48 risk factors separated into two groups: 14 biological and psychological factors and 34 environmental factors. Each of the original answers was then dichotomized into a "present" or "absent" state in order to be able to use the number of risk factors "present" as the cumulative risk score within each group of factors.
Sociodemographical data, family composition and medical history. The questionnaire used in the Santé-Québec Survey (Enquête santé Québec, 1992) allowed us to collect data on the child's age and gender, education, annual total income and source of income, mother's occupation, number of children, child's ranking in the family and type of family. It also allowed for the documentation of the number of pregnancy weeks, the health of the mother and child at birth, and informed us about whether the child has had feeding or hearing problems since birth, and about the mother's intake of excessive amounts of alcohol or tobacco during her pregnancy. Finally, it shed light on whether or not the mother had suffered postnatal depression and allowed for the identification of one or both of the parents' language or learning problems.
Knowledge of development. This questionnaire includes four statements that verify the mother's knowledge of infant learning processes and five statements that verify her knowledge of the age at which certain language skills appear. The questions are taken from the Knowledge of Infant Development Inventory (MacPhee, 1981) . Parents respond to each statement using a 3 or 4-point Likert scale. The threshold to determine an adequate knowledge of infant development is established at five correct answers out of nine.
Parental stress. The Indice de Stress Parental, adapted by Bigras, LaFrenière and Abidin (1995) , is the French version of the Parenting Stress Index (PSI: Abidin, 1990 ). This tool measures the stress directly associated with the parenting role. It includes 101 items separated into two groups (child and parent). The six child subscales are adaptability, demandingness, distractibility, mood, acceptability and child reinforces parent. The seven parent subscales are sense of competence, attachment, role restriction, depression, spousal relationship, social isolation and health. Parents respond to each statement using a 5-point Likert scale to indicate the degree to which that item has been disturbing to them in the past week. Clinical thresholds are established for each subscale (13), each group (2) and the total stress. High scores indicate a dysfunction. The internal consistency coefficients of the French version are established at 0.91 for the child group and 0.92 for the parent group (Bigras & LaFrenière, 1994) .
Family functioning. The general Family Functioning Scale is one of the seven subscales of the Family Assessment Device (FAD) of Epstein, Balwin and Bishop (1983) . This subscale includes 12 statements, six of which describe good family functioning and six poor family functioning.
The items are a 4-point Likert scale. The failure threshold is established at the 3rd quartile or more; a high score indicates a disturbed family functioning. Internal consistency is evaluated at 0.86, using Chronbach's alpha, and between 0.86 and 0.83, using the bisection method (Byles, Burne, Boyle & Offord, 1988) . The abridged version's homogeneity shows through the correlations which vary from 0.44 to 0.63 between each item and the subscale as a whole.
Parental resources. The French translation of the Perceived Adequacy of Resources Scale
(PARS: Rowland, Richard, Dodder & Nickols, 1985) is a questionnaire designed to measure an individual's perception of the resources available to him/her classified under seven categories (i.e. physical environment, health, time, financial resources, interpersonal resources, knowledge and community resources). A 4-point Likert scale is used to answer the 28 questions. The failure threshold is established at the 1st quartile or less; a low score reflects a lack of resources. A factorial analysis confirms the distinction among the seven resource categories whereas a Cronbach alpha of 0.89 indicates good internal consistency. Another study demonstrated a correlation between parental stress, as measured by the PSI, and adequacy of resources such that stress diminished as resources increased (Burrell, Thompson & Sexton, 1995) . In the same study, PARS internal coherence scores were 0.87 globally.
Language stimulation styles. The language stimulation style adopted by the parent was measured using the Communication Stimulation Questionnaire (CSQ: Sylvestre, St-Cyr Tribble, Payette & Cronk, 1998) . This tool helps to classify the parent's style in two different categories: the supported style whereby the adult follows up on verbal and non verbal communication clues provided by the child while remaining focused on the child's goals (Kloth et al., 1998) and the directive style whereby the adult grasps the clues provided by the child but follows up on them while remaining focused on his/her own goals (Clark & Seifer, 1985; Murray & Hornbaker, 1997) or does not follow up on the clues verbally or non-verbally (Baumwell, Tamis-LeMonda & Bornstein, 1997) . The directive style is considered a child development risk factor. The tool includes seven situation scenarios for each of the six age groups (18-24, … , 30-36 months). The answers are written word for word and then analyzed. Twenty-seven indicators help to pinpoint the style used for each situation scenario; the global style is determined by adding the result of each of the 7 scenarios. The criteria were established by comparing the results obtained using the CSQ with those obtained following the analysis of a video of a mother-child interaction. Identical conclusions were drawn in all cases (Bouchard, Daigle & Tardif, 2006; Denis, 2003) .
Depression. The French version (Kovess & Fournier, 1990 ) of the Composite International Diagnostic Interview Simplified (CIDIS) (Robins et al., 1988 ) was used to diagnose from the respondent's point of view any major depression suffered in the last six months. The results analysis has a dichotomic score indicating the presence or absence of such a depression. The comparison between the diagnoses made using the CIDIS with those made by psychiatrists both in Quebec (Fournier, Lesage, Phil, Toupin & Cyr, 1997) and France (Kovess et al., unpublished) gives a kappa of 0.47 for depressive disorders.
Maltreatment history. The parent's maltreatment history was evaluated using the French version of the Child Trauma Questionnaire (Bernstein & Fink, 1998) . This questionnaire includes 70 5point Likert items divided into four separate factors depending on whether the respondent suffered physical neglect, emotional abuse, physical abuse or sexual abuse. The tool's internal consistency varies between 0.79 and 0.94 depending on the factors (Bernstein et al., 1994) , while the interjudge reliability varies between 0.73 and 1.00 depending on the items (Fink, Bernstein, Handelsman, Foote & Lovejoy, 1995) . (Sattler, 2001) . This tool can be used to evaluate children aged 1 to 42 months and is often used in studies on French-Canadian children.
The scale evaluates memory, habituation, problem solving, number concepts and generalizations, classification and language and social skills. The distribution of the MDI scores is age-standardized within one-month intervals to a mean of 100 and a standard deviation of 15. A score of 85 corresponds to one standard deviation below the mean and is the clinical threshold used as the cut-off to locate the lower limit of the average. The tool's homogeneity is 0.88 while interrater agreement yields a coefficient of 0.96 and a stability coefficient of 0.83. The mental scale is highly correlated with the Wechsler Preschool and Primary Scale of Intelligence-Revised (Wechsler, 1989 ) with coefficients of 0.73 confirming good concurrent validity.
Cumulative risk scores. To calculate the cumulative risk scores, all the variables, with the exception of the child's age, were dichotomized. Each factor received one of two possible values to indicate the presence (value=1) or absence (value=0) of a risk using the cut-off established for each tool or the quartile of the distribution. For the other variables, the dichotomy was established according to the answer to an item from a questionnaire. The scores of the dichotomous variables in each category are then added to generate the cumulative scores. The scores on the child's 14 biological and psychological risk factors (gender, prematurity, health condition at birth, feeding problems at birth, recurrent otitis media, alcohol or tobacco during pregnancy, hereditary factors linked to language or learning problems within the family, hyperactivity, mood, demandingness, adaptability, cognitive development) were summarized to produce a biological/psychological cumulative risk score for each child. The same procedure was applied to the 34 environmental risk factors [mother's age upon giving birth to the target child, being the first born child in the family, number of children in the family, family type, family functioning, mother's education level, occupation outside the home, annual family income, source of income, mother's health condition upon giving birth to the child, history of post-partum or recent depression, maltreatment history (4), parent's knowledge of child development, communication stimulation style, perceived adequacy of resources (7) and the following PSI subscales : sense of competence, attachment, role restriction, depression, spousal relationship, social isolation, health, acceptability and child reinforces parent].
Data Analysis
First, we computed descriptive statistics of the demographic characteristics of participants. Then, Student t-tests were used to compare the average cumulative risk scores (child's cumulative biological/psychological factors and environmental cumulative factors) among the children presenting a language delay and those with normal language. A statistical threshold of 0.05 was used as a threshold for significance. If a cumulative risk factor met the significance threshold, we then described and tested its increasing effect by dividing its score into three categories of roughly equal proportions. Then, the Cochran-Armittage trend test was used to assess whether the proportion of children developing language delays showed a linear trend across the three levels of the cumulative risk factor. The next step was to look for the contribution of each individual risk factor composing the cumulative score by comparing again the 2 groups of children (normal language Vs language delay) on each of them, using chi-square testing or Fisher exact test and Student t-tests, depending on the type of factor under analysis (dichotomous or continuous). A statistical threshold of 0.10 was used to identify the specific factors suggesting an association with language development. Then we assessed the degree of overlapping among the suggested factors in order to select a set of variables with low overlap to be included in a multivariate analysis. For this purpose, the Pearson correlation coefficient was used for pairs of continuous variables, chi-square testing for pairs of binary variables and, for the combination of a continuous and binary variable, the Student t-test was used. The last step was to examine the independent and joint contribution of the selected risk factors by performing a multivariate logistic regression analysis using the GENMOD Procedure of SAS (Version 9.1) in which the response variable, being the presence or not of language delay, was modeled as a binary outcome linked with the potential independent risk factors through a logit function. The risk factors entered the model according to a stepwise selection requiring a level of 0.10 to allow a variable into the model, and a significance level of 0.05 to remain in the model. For the variables that constituted the final model, we also provided an estimate of the relative risk (RR) obtained using a multivariate regression, linking the outcome response variable (language delay) to the risk factors through a logarithmic function. This function provides slope parameters that, in a transversal sample such as the one obtained in this study, can be interpreted as relative risks after taking the exponential of their estimated values. The Hosmer and Lemeshow goodness-of-fit test was used to provide the model's overall fit. Collinearity diagnostics were done according to standard procedures and residual analyses were used to assess the appropriateness of the regression assumptions and to detect outliers. Regression diagnostics were carried out according to standard techniques (Kleinbaum, 1994) . Table 1 , the sample consisted of children with an average age of 16.7 months (sd=10.7) and included 54.4% of boys (34/68). The sample was divided according to age groups that are critical to language development before the age of three, i.e. between 2 and 9 months old (30.9%). between 9 and 21 months old (33.8%), and between 21 and 36 months old (35.3%).
RESULTS
As indicated in
Most of the children came from single-parent families (60.3%). Most mothers had only high school education (94.1%) and 85.3 % did not work outside of the home. Most families (82.4%) were under the poverty line as established by Statistics Canada (2001) with an annual income of less than $20,000, and 76.5% were on social welfare.
The sample under study was comparable in terms of age, gender and district area to the population for which the Centres Jeunesse du Québec provide services. Moreover, no significant differences were found between the initial and final sample (Pauzé et al., 2004) . A language delay, that is, a significant deviation with regards to developmental standards in at least one of the two language dimensions -comprehension or expression -was identified in 24 children (35.3%). More specifically, 23.8% of the children 2 to 9 months, 39.1% of those aged 9 to 21 months and 41.7% of those aged 21 to 36 months had language delays.
The bivariate analyses showed a significant association between the child's cumulative biological/psychological risk score and the presence of language delay (p=0.05) but not between the child's cumulative environmental risk score and language delay (p=0.61). When we divided the child's cumulative biological/psychological risk score into three categories representing a weak (cumulation<3), an average (cumulation=3) and a high (cumulation>3) score, we observed that the proportion of children developing a language delay increased at each level (increasing from 16.7%, to 37.5% and then to 45.8%). Furthermore, this linear trend was statistically significant (Cochran-Armitage trend test; Z=-1.99; one-sided p=0.024). These results suggested that the linear increase of a child's cumulative biological/psychological risk score had a negative impact on language development. However, among all 14 risk factors composing the cumulative biological/psychological risk score, only the cognitive development factor showed a significant association with the presence of a language delay (p=0.01) (see Table 2 ). When we removed the cognitive development factor from the child's cumulative biological/psychological risk score, thus obtaining up to 13 factors, we observed that the proportion of children developing a language delay no longer showed a linear trend across the weak, average and high level of the cumulative score (37.5%, 20.8% and 41.7% respectively) and the Cochran-Armitage trend test was no longer significant (Z=-1.17; one-sided p=0.12). These results revealed that the apparent effect of cumulating risk factors reflected the impact of mainly one major risk factor. In fact, we observed that the child cognitive development level was mainly responsible for the apparent cumulative effect of the biological/psychological risk score on language development. Bivariate analyses were also performed to investigate the relationship between each of the environmental risk factors and language delay (Table 3) . We noticed two trends. First, the mother's major 6-month depression prior to the data collection and second, her weak acceptability level towards the child, as measured with the ISP, were both weakly related to a language delay in the child (p=0.06 for both measures). The pairwise association testing among the six risk factors identified above revealed that physical and emotional abuse was highly correlated with both emotional neglect (r=0.78, p<0.0001) and physical neglect (r=0.74, p<0.0001). Therefore the two latter variables were not included in the multivariate analysis. As for the remaining risk factors, pairwise correlations were found below 0.30 among the continuous factors, while chi-square and t-tests were not significant.
Hence the set of variables selected for multivariate regressions included the following four risk factors: the child's cognitive development level, the presence of major depression in the mother during the six months prior to the data collection, the mother's weak acceptability level towards the child and the mother's childhood physical/emotional abuse history. The final regression model, built to account for all four risk factors simultaneously, is shown in Table 4 . The stepwise procedure made three steps, ending with a model including the cognitive development, the mother's physical and emotional abuse history and the mother's weak acceptability level towards the child. The model reveals that, after taking into account the impact of the physical/emotional abuse and the weak acceptability level of the mother, neglected children of less than three years old that had a cognitive development of more than one standard deviation below average were 2.03 times more likely [CI 95%: 1.13 -3.63] of having a language delay (p=0.0095) than those located above the cut-off mark. Also, after taking into account the impact of the cognitive development and the mother's physical/emotional abuse, the children whose mothers had weak acceptability levels towards them were 1.75 times more at risk [CI 95%: 1.06 -2.90] of presenting a language delay (p=0.0396) than those whose mothers had normal acceptability levels towards them. Finally, for each increase in a unit of the scale measuring the physical and emotional abuse, the risk of a language delay increased by 1.02 [CI 95%: 1.004 -1.030]. When the cognitive development was studied alone, it showed a relative risk of 2.26 [CI 95%: 1.18 -4.32] (see Step 1 in Table 4 ). Given that this latter relative risk is similar to the one obtained after controlling for the mother's physical/emotional abuse history and 
DISCUSSION
The goal of the present study was to determine if the language delay of severely neglected children of less than three years old was better explained by a cumulative risk model or by the specificity of risk factors. The fact that we used a large number of risk factors (14 biological and psychological risk factors, and 34 environmental risk factors) allowed us to better contrast the impact of a cumulative score versus a specific one.
Our study first revealed the very high prevalence rate of language problems among neglected children, with more than one third of the children from the sample (35.3%) presenting a language delay. The prevalence is significantly higher than in the population as a whole, where it is estimated at 13.5% for children aged 18 to 23 months and 17.5% for those between 30 and 36 months old (Horwitz et al, 2003) . Furthermore, we noticed that severe neglect is harmful to child language development from the very prelinguistic stages (i.e. before the age of 9 months). The presence of a significant developmental deviation with regards to the standards, while the basics needed to build oral language skills are being implemented, is highly injurious to future linguistic development (Adamson, 1996; Kail & Bassano, 2000) . Moreover, the prevalence of language delays increases according to age, affecting up to 41.7% of the 21-to 36-month old children. This rate is very much a cause for concern when we consider the consequences of weak language skills in young children on future child development. Indeed, almost half of the children whose language delays are identified before the age of three will be diagnosed with a persistent language problem at age 4 or 5 (Law, Garrett & Nye, 2003) . Other than the psychological (Irwin et al., 2002; Timler, 2003) and social difficulties (Irwin et al., 2002; Vigil et al., 2005) often produced by these problems, these children may have more trouble learning how to read right from the first grade (Snowling & Hulme, 2005) . Even though we do not currently have prevalence data on the language learning problems of first graders, the statements made by certain researchers allow us to evaluate this risk at approximately 60% to 90% (Catts et al., 2002; Dale, Price, Bishop & Plomin, 2003) .
In addition to the prevalence issue, the analysis of the data showed that the linear increase of the child's cumulative biological and psychological risk score had a negative impact on language development. Indeed, the child's cumulative biological/psychological risk score showed a significant association with language delay (p=0.05) as well as a significant linear trend once divided into three levels of severity (p=0.024). The first impression was a convergence with the results that dealt with a number of risk factors rather than with specific factors and posited a pileup effect (Rutter et al., 2001) . However, the thorough examination of the individual factors composing the cumulative score revealed that this apparent cumulating effect mainly reflected the specific role of cognitive development. Indeed, this latter risk factor was even more strongly related to language delay than the cumulative score (p-values of 0.01 and 0.05, respectively) suggesting that a cumulative assessment of risk factors could have hidden the underlying impact of a single important risk factor. Moreover, when the cognitive development was removed from the cumulative score, the score accounting for the remaining 13 risk factors was no longer associated with language delay. The intertwining relationships between language development and cognitive development have been corroborated by a lot of research that has helped to establish integral links between these two child development dimensions (Bates et al., 2005; Groves, 1997; Murray & Hornbaker, 1997) . However, the lack of a cumulative impact on language development was rather unexpected. This could be due to the age of the children.
Indeed, the samples from the studies emphasizing the cumulative risk model comprised children of 4 years old and older (Klebanov & Brooks-Gunn, 2006; Liaw & Brooks-Gunn, 1994; Rutter et al., 2001; Sameroff et al., 1987) and some researchers contend that the consequences of environmental risks become increasingly more apparent as children get older (Johnson, Nusbaum, Bejarano & Rosen, 1999) . This was the case in a study conducted on a sample of 18month-old children and their substance-abusing mothers (Nair et al , 2003) . Another study conducted by Carta et al. (2001) showed that the consequences of cumulating environmental risk factors are more significant in older children (54 months) with substance-abusing mothers.
In our study, we found that the cumulative environmental risk factors had no significant impact on language development. However, among the environmental factors, the presence of major depression in the mother during the six months prior to the data collection, the mother's weak acceptability level towards the child and the mother's history of childhood physical/emotional abuse tended to be more closely related to the risk of language delay (with pvalues of respectively 0.06, 0.06, 0.02) than the cumulative environmental score (p=0.61), again suggesting effects of specific factors. This may be due to the fact that the children of our sample were all severely neglected and, consequently, were often cumulating several environmental adverse conditions (Éthier et al., 2004; McLearn et al., 2007) . Hence, our relatively homogeneous sample in terms of environmental adverse conditions may explain the lack of evidence for its cumulative effect on language delay.
In regard to the role played by cognitive development, Perry's work (1997) shows that neglect, especially when it occurs during the first six years of a child's life, often translates into an underdevelopment of the brain's cortical and limbic areas. In turn, these areas are, among others, responsible for cognition, and an attack on them may increase proneness to cognitive functioning problems. Also, Bates et al. (2005) stress that certain cognitive abilities closely precede or develop concurrently with early language development dimensions; such abilities include a child having his/her own communication intentions and wanting to share them using tools such as gestures and eventually words to communicate. It also includes a child's imitation abilities. The various skills are closely linked to the use of symbols and, thus, of words.
According to this perspective, language is an integral part of a larger group of child cognitive development processes (Marchman & Thal, 2005) and these various behaviours (intention, imitation, use of tools) are based on common underlying mechanisms (Bates & Dick, 2002) .
Given the close relationship between these two developmental aspects, it is hard to say which one predominates. In other words, do cognitive delays cause language delays or vice versa? This question is at the heart of animated debates within the scientific community and has yet to be resolved.
The results of our study also show a significant relation between a mother's own physical and emotional abuse experience as a child and the presence of language delays in her child. In this regard, researchers have shown that a background of neglect is significantly related to the reproduction of negligence, when the past victim becomes a parent, and to an impaired motherchild interaction (Connell-Carrick & Scannapieco, 2006; Lounds, Borkowski & Whitman, 2006) . Furthermore, it has been shown that mothers who were neglected as children very rarely succeeded in establishing positive interactions with their child (Zurawin, 1987) , had attachment issues and were not very empathetic (Connell-Carrick & Scannapieco, 2006; Gaudin, Polansky, Kilpatrick & Shilton, 1996) . These mothers were also more prone than others to use arbitrary, inconsistent and punitive discipline, and had unrealistic expectations towards their child (Connell-Carrick & Scannapieco, 2006; Dong et al., 2004) . The impact of the mother's own neglect experience as a child thus apparently transits via the parent-child relationship.
Similarly, a significant relationship is also established between the mother's low acceptability level towards her child and the child's own language delay. According to the parental stress model developed by Abidin (1990) "high results are observed for this item (acceptability) when the child possesses physical, intellectual or emotional characteristics that do not match the parent's expectations (Cameron & Orr, 1989) . In other words, the child is not as attractive, intelligent or pleasing as the parent would have hoped or imagined. A weak attachment or a conscious or unconscious rejection can come into play in the parent-child relationship (Bendell, Culbertson, Shelton & Carter, 1986; McKinney & Peterson, 1987; Speltz, Armsden & Clarren, 1990 )" (Bigras, Abidin & LaFrenière, 1995, p. 24) . The measure of the parent's acceptability level towards his/her child thus sheds light on the parent-child relationship. This relationship acts as a first influencing factor in language development. It is indeed essential to engage the child in a connected relationship in which the mother reacts promptly and contingently, shows sensitivity in her answers to the child's communication efforts and talks to the child in a way that is adapted to his/her development level to enable the implementation of prelinguistic and linguistic abilities (Brady, Marquis, Fleming & McLean, 2004; Hoff & Naigles, 2002; McGroder, 2000) .
The use of a multifactorial approach revealed that child cognitive development remained significant even after controlling for the presence of the environment factors with an adjusted relative risk of 2.03. Vice-versa, two environmental risk factors (mother's weak acceptability level towards the child and the mother's childhood physical or emotional abuse history) remained significant after adjusting for the presence of the child's cognitive development. Hence, this study shed light on the fact that, among severely neglected children below three years old, language development may be mainly influenced by a few specific factors, allowing for more targeted intervention strategies.
The relationships established between the child's cognitive development, the mother's own neglected childhood history, the mother's child acceptability level and the child's language development within our sample can also be explained in light of the contemporary explanatory models of language development. According to the emergentist model (MacWhinney, 1999; Thelen & Bates, 2003) , language development depends on complex processes that involve multiple inputs. A child's inherent predisposition to acquiring language skills has been recognized; however, socialization experiences are essential in updating the child's potential. In the same theoretical line of thought, the emergentist coalition model of word learning (Hirsh-Pasek, Golinkoff, Hennon & Maguire, 2004) suggests taking into account an array of social, linguistic and cognitive factors in language learning. The importance given to each factor depends on the specificity of the learning in progress and changes with time. Thus, before the age of 9 to 12 months, language is acquired through perceptual and attentional strategies, which enables the child to isolate sound sequences in continuous speech and associate the words identified as such to objects that attract his/her attention (Echols & Marti, 2004) . In the next developmental phase, between 9 to 21 months approximately, the child follows the adult's eyes to know what object the word heard refers to, which eventually brings him/her to leave the perceptual clues behind, to rely increasingly on social clues and to verbally tag an object (Hirsh-Pasek et al., 2004) . Then, when the vocabulary reaches a certain point, the child aged 18 to 24 months uses grammatical clues provided by the parent's stimulation to give new meaning to the words heard (Hirsh-Pasek et al., 2004) . Towards the age of three, grammaticalization can then kick in to allow the child to produce 2 and then 3-word sentences that will eventually comply with adult language. This view of development shows how important it is to stimulate a child in such a way as to support development from a tender age. Our results greatly emphasize the fact that severely neglected children live in relational contexts in which this type of support is nonexistent or compromised. This conceptual model of language development also allows one to explain why language delay in severely neglected children appears as early as the pre-linguistic period.
Even in the presence of extremely unfavourable environmental conditions, factors involving the parent-child relationship directly modulate child language development. This explanation supports that of Culp et al. (1991) and Fox et al. (1988) who blame the significant language delay of neglected children on the lack of parental support and the relational stresses to which these children are confronted.
Limitations and strengths of the study
This study has certain limitations. First, only the mothers were interviewed. The fathers' points of view may have shed a different light. That said, it is important to consider the fact that 60% of the families making up the sample are single-parent families and that, in most severe neglect cases, fathers are not involved in their child's life (Polonko, 2006) . Second, the design is cross-sectional. This prevents the inference of the direction of the causal relationships among the phenomenon studied. Indeed, as the risk factors identified deal with the child-parent relationship, the causality relationships may be bidirectional. Third, the data was entirely based on the mothers' self-reports, and although this is a common feature of child maltreatment research (Haskett et al., 2003) , a multi-method assessment of constructs would have strengthened the conclusions. Finally, the results can only be generalized in terms of populations of severely neglected children of less than three years old.
There are also numerous strengths worth mentioning in this study. First, although a few subjects invited to the study refused to participate, the size and quality of the sample is noteworthy given the recruitment issues inherent to this subgroup of the population. The severe neglect condition is homogeneous among the subjects and has been clearly defined and confirmed by field experts. Second, the procedure used for evaluating a child language delay confirms the validity of the dependant variable measure. Third, despite the fact that the data was entirely based on the mothers' self-reports, the psychometric quality of the tools used was clearly made evident.
CONCLUSION
This study gave us the opportunity to collect the first data on biological, psychological and environmental factors involved in language development in severely neglected children of less than three years old and on their cumulating score. The results allowed us to identify factors that make certain children more vulnerable than others in terms of language development in this highrisk population and point to the effects of a few specific risk factors rather than the impact of cumulating risk factors, whatever these may be. These results also emphasized the intergenerational neglect transmission cycle.
This study has give rise to some suggestions for clinical practice and future research directions. On the clinical front, the results of the present study emphasize factors that can be acted upon whereas others, more stable, must be considered in order to optimize the access and use of a full range of interventions. In this regard, most of the early prevention and intervention programs target the more general objective of alleviating the burden of the families facing various adverse conditions. Some programs target the support and improvement of the quality of parent-child relationships and the quantity and quality of language stimulation offered by parents to the child (Baxendale & Haskett, 2003; Warr-Leeper, 2001) . Despite the fact that these dimensions constitute determining factors in child language development, the results of the present study specifically emphasize certain factors that may influence these variables, including the mother's psychological availability and her sensitivity towards the child.
It is indeed illusory to claim to change the mother-child relationship in a positive way and bring about renewed stimulation without considering the mother's problematic history. In this regard, research data show that mothers who succeed in breaking the intergenerational neglect transmission cycle are those living a positive marriage relationship, benefiting from a strong social support network and who have access to skilled therapists (Egeland, 1997) . It is thus essential to suggest interventions targeting various ecological dimensions of neglectful mothers to help them improve their own personal well-being. Given these mothers' limited knowledge on child development and parenting (Connell-Carrick & Scannapieco, 2006) , it would also seem wise to provide pre and postnatal education to help them interact with their children in a positive and efficient way (Lounds et al., 2006) . To stop the intergenerational neglect transmission cycle, a nurturing and supportive cycle must be established, not only for the children, but also for the mothers who were themselves neglected as young children (Lombardo & Polonko, 2004 in Polonko, 2006 . When studying the consequences of severe neglect, the focus is always on the mothers given the usual absence of the fathers in this type of sample. However, it is unfair to blame the mothers alone for the intergenerational transmission of neglect and its problems as other influential sources also play a part in this phenomenon. We must not only look at the problems a child may have with the father when he is present but also at the negative impact of his absence. Neglect transmission patterns are complex and depend on numerous factors related to parents, family, social environment and various life situations (Bifulco et al., 2002) .
Moreover, given the devastating impact of neglect on children even during their first months of life, it is critical to act when the children are still very young. It has been shown that early intervention is more efficient at a younger age (Anderson et al., 2003) and that there exists critical development periods that must not be overlooked to avoid jeopardizing child development even further (Thompson, 2001) . Our data also point out the increase in language delays according to the age of the children, thus reinforcing the need to act promptly before the delays worsen. That said, the gravity of the social and family problems facing these families, and of which the psychosocial workers are aware, sometimes blurs or buries the more specific needs of children. It is actually essential to provide these children with the support needed for optimal development by giving them specialized language intervention, having them attend daycare or early care centres, and by doing everything possible to gain the support of the entire family, relatives and close friends so everyone can offer ecological conditions that will nurture the children's language development while giving the parents a break.
It is equally important to develop government policies and to ensure that efforts among the various response networks are concerted, since in-depth changes to neglect situations can only come about when all interested parties become involved (Hildyard & Wolfe, 2002) . This endeavour must be a commitment not only in terms of a society's belief and value system with regards to the rights and needs of children but especially as regards the rights and obligations of parents towards their children (Lombardo & Polonko, 2005; Perry, 1997) .
There is still a lot of research work to be done. Parental neglect and its negative impact on child development, especially language development, still remain somewhat of a mystery (Connell-Carrick & Scannapieco, 2006) . It is essential to conduct other cross-sectional studies with samples similar to ours in order to validate these first results. Longitudinal studies will also allow researchers to follow the evolution of child language development, to study the ways in which the evolution takes place in relation to the child's characteristics and environment, and to validate the results of the present study suggesting a lack of cumulating risk factors on language development. The resilience issue is also very important. How does one explain that many children develop normally despite the adverse conditions with which they are confronted? What happens to them in the first grade and then later on in life, for example, when they enter the work force? Finally, it becomes essential to evaluate the efficiency of the interventions implemented for the benefit of these families. This is a powerful way for us to break the cycle of neglect's negative impact on the present and future of these children. 
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